The prokaryotic cytoskeleton: a putative target for inhibitors and antibiotics?
In the recent decade, our view on the organization of the bacterial cell has been revolutionized by the identification of cytoskeletal elements. Most bacterial species have structural homologs of actin and tubulin that assemble into dynamic, filamentous structures at precisely defined sub-cellular locations. The essential cell division protein FtsZ forms a dynamic ring at mid-cell and is similar in its structure to tubulin. Proteins of the MreB family, which are structural homologs of actin, assemble into helical or straight filaments in the bacterial cytoplasm. As in eukaryotic cells, the bacterial cytoskeleton drives essential cellular processes such as cell division, cell wall growth, DNA movement, protein targeting, and alignment of organelles. Different high-throughput assays have been developed to search for inhibitors of components of the bacterial cytoskeleton. Cell-based assays for the detection of cell division inhibitors as well as FtsZ GTPase assays led to the identification of several compounds that inhibit the polymerization of FtsZ, by this blocking bacterial cell division. Such inhibitors might not only be valuable tools for basic research, but might also lead to novel therapeutic agents against pathogenic bacteria. For example, the polyphenol dichamanetin, the 2-alkoxycarbonylaminopyridine SRI-3072, and the benzophenanthridine alkaloid sanguinarine inhibit the GTPase activity of FtsZ and exhibit antimicrobial activity.